We report the first case of maternal uniparental disomy of chromosome 14 in humans. The male proband inherited a balanced 13;14 Robertsonian translocation from his mother. Molecular studies showed that neither chromosome 14 was of paternal origin. The proband is of above average intelligence, but he has hydrocephalus, a bifid uvula, premature puberty, short stature, and small testes. It is not known if the clinical findings are related or coincidental to the uniparental disomy.
for chromosome 22 is not associated with any major developmental disability. Carpenter et alP described a child with developmental and language delay who was homozygous for a pericentric inversion ofchromosome 4 for which the mother was heterozygous. This child may also be a uniparental disomic. More recently Nicholls et al5 reported six cases of maternal uniparental disomy for chromosome 15 in patients with Prader-Willi syndrome and in at least one case the mother had a 13;15 Robertsonian translocation and her affected child had inherited both the translocation and the normal chromosome 15 from his mother. Malcolm et a16 reported two cases of paternal uniparental disomy for chromosome 15 among 26 chromosomally normal patients with Angelman's syndrome. Wang et a17 reported a mentally retarded girl who had multiple congenital abnormalities and was a paternal uniparental disomic for chromosome 14, her father having a Robertsonian translocation involving chromosomes 13 and 14 and her mother a reciprocal translocation between chromosomes 1 and 14. Two isolated cases of cystic fibrosis who also had growth retardation have both been shown to be maternal uniparental disomics for chromosome 7. 8 9 In a series of experiments with mice carrying translocations, Cattanach and his colleaguesl' 1I showed that uniparental disomy for different chromosomes had quite different effects. Both maternal and paternal uniparental disomics for chromosomes 1, 4, 5, 9, 13, 14, and 15 of the mouse appear normal, whereas uniparental disomics for chromosomes 2, 6, 7, 8, 11 , and 17 do not. Chromosomes or chromosome regions containing genes whose expression differs depending on whether they are maternally or paternally derived are said to be imprinted. The phenotypic effect of such imprinting covers a wide spectrum. For example, paternal uniparental disomy for chromosome 6 in the mouse has no phenotypic effect whereas maternal uniparental disomy is lethal. Both maternal and paternal disomy for chromosome 2 in the mouse are associated with developmental abnormality, but the abnormal phenotypes depart from normal in opposite directions. Uniparental disomy can result from fertilisation of a gamete disomic for a chromosome by a gamete nullisomic for the same chromosome ('gamete complementation') or by a loss or gain of a chromosome from a trisomic or monosomic conceptus ('aneuploid correction'). ' Furthermore, the results of all four other chromosome 14 loci tested are compatible with the proband having inherited both the translocation and the free chromosome 14 from his mother, there being no paternal chromosome 14. We also considered the possibility that he might have inherited a paternally derived chromosome 14 with a microdeletion. However, dosage studies of the same filters sequentially hybridised to chromosome 14 and chromosome 21 probes indicated that he had two copies of the chromosome 14 loci studied. The proband appeared to be homozygous for all six chromosome 14 probes tested, including the only two for which his mother was heterozygous. Both these latter probes recognise loci at the distal tip of the long arm. Their reduction to homozygosity suggests that the free maternal chromosome 14 paired with the translocation chromosome during pachytene and underwent at least one exchange between the centromere and the loci D14SI and D14S23. Thus, nondisjunction in this patient was not associated with failure of pairing or exchange.
Paternity was checked using multiallelic probes that recognise loci D16S7 and D21S112 and the results were consistent with the legal father being the biological father.
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Discussion
The most plausible interpretation of our results is that the proband is a maternal uniparental disomic for chromosome 14. What is less clear is whether his present clinical problems of short stature, hydrocephalus, scoliosis, nasal speech, bifid uvula, and small testes are caused by this finding or are coincidental to it. Abnormalities of growth have been recognised in other examples of uniparental disomy in both humans8 9and in mice. 10 However, the proband's short stature might be the result of premature puberty complicated by a progressive scoliosis further reducing truncal height. This suggestion is supported by two prepubertal height recordings within the normal range. Early puberty itself may be related to uniparental disomy of chromosome 14, but in the proband this could be secondary to hydrocephalus. Similarly, a bifid uvula may be significant or coincidental. One unexplained finding was his small testicular volume despite normal genital and secondary sexual hair development. Both testes were well positioned in the scrotal sac after an orchidopexy at 4 years. It is unlikely that the subsequent failure of testicular enlargement is related to the operation, which could also not explain the failure of the testes to descend initially. What is clear, however, is that despite prematurity, a stormy neonatal course, and subsequent hydrocephalus, the proband is of normal intelligence which suggests that maternal uniparental disomy for chromosome 14 is compatible with normal intellectual development.
We are currently looking at persons with maternally inherited Robertsonian translocations involving chromosome 14, both phenotypically normal and abnormal, in order to determine whether or not chromosome 14 shows an imprinting effect. The only previously described patient with uniparental disomy for chromosome 14 was a paternal uniparental disomic and she had mental retardation and multiple congenital abnormalities.7 Again, it is impossible to know whether her phenotypic abnormalities are causal or coincidental to her paternal uniparental disomy.
The proximal part of chromosome 14 in man is homologous to chromosome 14 in the mouse, while the more distal part is homologous to mouse chromosome 12.15 Both maternal and paternal uniparental disomies for mouse chromosome 14 are known and neither is associated with any phenotypic effect. However, the status of both maternal and paternal uniparental disomies for mouse chromosome 12 is not known. If the abnormal phenotypes described by Wang et a17 and by ourselves are found to be caused by uniparental disomy, chromosome 14 must, like chromosome 15, show an imprinting effect for both paternally and maternally inherited chromosomes, the effect being very different for the two types of disomy. If, however, the phenotypes turn out to be coincidental to the disomy it will indicate that human chromosome 14 is not imprinted, at least not in a way that interferes with normal growth and development.
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